1. This paper explores how criteria to identify important marine mammal areas (IMMAs) could be developed, and nested in existing global criteria. This process would consider 134 species of marine mammals.
INTRODUCTION
This paper explores how criteria to identify areas important for marine mammals can be developed, and how these criteria may nest within existing and emerging global classification systems. Two ongoing global processes with specific application in the marine environment are considered: (1) the identification of Ecologically or Biologically Significant Areas (EBSAs) as defined by seven site-based criteria adopted through the Convention on Biological Diversity (CBD, 2008) ; and (2) the ongoing refinement of criteria for Key Biodiversity Areas (KBAs) by the IUCN. The use of globally accepted criteria to identify areas that should receive attention for international as well as national protection has become accepted practice (Dearden and Topelko, 2005; CBD, 2008; Clark et al., 2014) . However, given the diversity of life on land and in the oceans, there are inherent limits to how well these broad criteria systems can meet the needs of species and associated habitats at finer scales. Existing approaches are making important contributions in the protection of global biodiversity (Butchart et al., 2012) ; however, significant taxonomic and biogeographic gaps remain in the marine realm (Edgar and Brooks, 2011; Foster et al., 2012) . Therefore, follow-on scientific processes to produce complementary species-specific criteria with increased detail and guidance are also needed.
To date 207 EBSAs have been described representing a total coverage of 265.7 million square kilometres. Of these, 47 areas have already been considered by CBD 11th Conference of Parties and submitted to the United Nations General Assembly (Rochette et al., 2014) . The KBA methodology, which has been completely applied for multiple taxonomic groups in eight countries, and in progress for freshwater sites in more than 90 countries (Foster et al., 2012) , has been applied in several marine regions: in the Philippines (Ambal et al., 2012) , Galapagos (Edgar et al., 2008a) , and Melanesia (Bass et al., 2011) . The KBA criteria and their associated thresholds are currently under review and revision by IUCN's Species Survival Commission and the World Commission on Protected Areas.
In parallel with the work on KBAs, the IUCN Marine Mammal Protected Areas Task Force (MMPATF) was recently established to, inter alia, develop criteria for important marine mammal areas (IMMAs) as a complement to existing suites of criteria but with specific application for the conservation of marine mammals. The MMPATF hosted a workshop on this topic held concurrently with the Third International Marine Protected Areas Congress in Marseille, France, October 2013. Participants explored how criteria for IMMAs could build on experiences from other taxa-specific designations, such as Important Bird and Biodiversity Areas (IBAs), while still nesting within the global criteria systems noted above.
There is much to be learned from the IBA experience. To date, 12 000 IBAs have been identified and documented worldwide by BirdLife International and partners (BirdLife International, 2014) . The IBA experience informed the development of the first set of KBA criteria (Eken et al., 2004; Langhammer et al., 2007) ; as a result, the new IUCN standard being developed for KBAs incorporates and extends the IBA and similar approaches. IMMAs are expected to follow a similar model of integration.
In the development of IMMA criteria, consideration will need to be given to all marine mammal species as recognized by the IUCN Red List (Table 1 ). There are four main marine mammal groups: cetaceans, pinnipeds, sirenians and fissipeds (i.e. polar bears and otters). While not strictly marine in terms of habitat use, consideration will also be given to species that are found in freshwater environments (e.g. river dolphins and manatees) or which spend significant time on land (e.g. pinnipeds and fissipeds). To simplify the process, some representative species will initially be selected for testing. At the 2013 MMPATF workshop, it was considered how IMMAs could present a species-based sub-classification of EBSAs and/or KBAs, which have differences in intended applications (Marine Mammal Protected Areas Task Force, 2014) and are described further in this paper. As a designation of important features that may or may not require spatial protection, EBSAs are only loosely linked to marine protected areas (MPAs) (CBD, 2010) , whereas KBAs were in part developed to guide the prioritization of conservation actions which may include protected areas (Langhammer et al., 2007) . Participants of the 2013 workshop determined that IMMAs would be relevant to both EBSAs and KBAs via their separate processes (Marine Mammal Protected Areas Task Force, 2014).
A focus on marine mammals
Like birds, marine mammals have a number of characteristics making them suitable for a focal set of criteria. Comprising just over 130 species (Committee on Taxonomy, 2014) , the limited number of marine mammals provides a useful focus for exploration. Marine mammals are, however, a highly diverse taxonomic group, occupying habitats on land, in freshwater and marine water environments, and include the largest living organisms on the planet. Such diversity will demand a broad range of management responses, as well as great flexibility within the IMMA criteria system. These charismatic megafauna tend to be more data-rich than other marine species À an attribute that not only enables rigorous testing of criteria but also serves to increase public awareness of marine conservation issues and economic benefits (Hoyt, 2011; Farr et al., 2014; Marine Mammal Protected Areas Task Force, 2014) . In addition, protection of these species can also help support ecosystem-based conservation and its expansion in management applications, serve as indicators of ocean health and ecosystem degradation (Hoyt, 2011; Gomez-Salazara et al., 2012) , and provide opportunities for regional collaboration (Hoyt, 2011) , such as through the development of regional networks or transboundary sanctuary agreements for migratory species.
While the range of data available for marine mammals varies from species to species, as well as for populations of single species, there is likely enough information known about a core set of species to assess the appropriateness of global criteria and associated thresholds. For example, all marine mammal species, as well as an increasing number of geographic subpopulations, have been published on the IUCN Red List of Threatened Species. These extinction risk assessments contain species-specific information on distribution, population status, life-history parameters, and threats that can be used to inform appropriate spatially-explicit conservation actions. Humpback whales, for example, make a useful subject for the further analysis of IMMAs as they are well-studied around the world, including in the northern and southern hemispheres, and have multiple sanctuaries set aside specifically for protecting critical areas (McIntosh, 1999) . Populations of humpback whales vary in their IUCN Red List categories, described further in this paper, enabling exploration of criteria that will allow these variations to be captured and better incorporated into management decisions. As studies and knowledge increase, it has become evident that some species-specific reserves do not adequately encompass their migration routes, as in the case of north Atlantic humpback whales (Kennedy et al., 2013) , suggesting that identifying IMMAs can, inter alia, address existing spatial gaps for critical life stages of marine mammal species. However, identification of such places is only a first step, and a particular challenge of the IMMA process will be the necessary coordination of marine conservation efforts at regional and subregional scales that take into account the life-history requirements of species that traverse whole ocean basins. Application and implementation of the site-based conservation approach, including that of EBSAs and KBAs, includes several challenges, such as how to protect taxa that are highly migratory and traversing international boundaries (Bass et al., 2011) ; scaling-up of individual EBSAs and KBAs to networks of managed areas (Langhammer et al., 2007; Foster et al., 2012; Dunn et al., 2014) ; widespread oceanographic threats that do not recognize national jurisdictions (e.g. climate change events); monitoring of identified sites; and general paucity of data for the marine system (Edgar et al., 2008b) . Despite these challenges, actions are being undertaken for improved management and protection of the ocean. At a time of biodiversity decline and the rapid spread of anthropogenic impacts, however, there is a need to accomplish more, using the best-available scientific data to ensure persistence of populations and habitats of marine species and ecosystems. The eventual production and subsequent testing of IMMA criteria should provide useful insights for the further refinement and utility of global classification systems and enable a suitable baseline for comparison with other marine species and their respective management and conservation measures.
Developing criteria for IMMAs may also help address some of the concerns that have been raised regarding the emphasis on efficiency, where efforts to conserve the greatest number of species in the smallest space possible do not always result in comprehensive protection across the full range of biodiversity (Kareiva and Marvier, 2003) . Given the diversity of habitats used and physical traits possessed by marine mammals, a key task in identifying IMMAs will be tallying the full range of data that exist, including what is known and unknown (Corrigan, 2013) . In addition, the species-specific approach will need to be considered against what has already been learned through the holistic approach of systematic conservation planning and prioritization (Margules and Pressey, 2000; Pressey and Taffs, 2001) .
The current trend of developing 'very large marine protected areas' as one strategy to enhance marine biodiversity protection may nonetheless fall short of meeting global conservation targets if critical management actions and key features that lead to conservation success are not understood and appropriately applied in protected area design (Agardy et al., 2011; Edgar et al., 2014) . Although large size is frequently assumed to go hand in hand with marine mammal protection, depleted populations are dependent on a variety of management measures leading to population recovery and long-term protection (Lotze et al., 2011) .
Marine mammals in the IUCN Red List
The 2008 Review of the IUCN Red List of Threatened Species included an assessment of the status of the world's 134 marine mammal species (Polidoro et al., 2008) . Nearly 25% of the marine mammals reviewed were listed as threatened (Figure 1 ), which suggests some urgency regarding the need to identify IMMAs, protected areas, or other actions that can support recovery or mitigate threats. A large portion of these species are listed as Data Deficient (36%). Being 'Data Deficient' leads to uncertainty in estimating the true proportion of threatened species, because the extent to which these species are actually vulnerable to threats is not known (Bland et al., 2012; Morais et al., 2013) . For further development of IMMA criteria, and their implementation, it will be necessary to differentiate between those marine mammals for which there is comparatively greater availability of data, and those that lack the information to adequately quantify the impacts of known threats to the populations. It will also be important to note the regional variation of biophysical and species data. Threats are discussed later in this paper. Table 1 and Figure 1 demonstrate the variation in IUCN Red List categories of marine mammal species according to family groups. Nineteen of 22 species of beaked whales (Family Ziphiidae) are listed as Data Deficient, and the remaining three species are of Least Concern. The other notable group with insufficient data for listing includes the dolphins (Family Delphinidae), where nearly 50% (17 out of 36) of species are Data Deficient. These two groups thus warrant further research. The three species of Amazon River dolphins (Family Iniidae) are listed as Critically Endangered, Vulnerable, and Data Deficient, indicating attention to this group is also important. Two-thirds of sea otters (Family Mustelidae) are Endangered, as are two of the four right whale species (Family Balaenidae). Red List status is informed by intrinsic and extrinsic threats, thus understanding the life-history traits and vulnerability to threats faced by different families within the marine mammal clade should help inform the development of IMMA criteria and subsequently the utility of IMMAs.
To ensure persistence of subspecies and distinct populations, the application of IMMA criteria will need to take into account the variations of subpopulations within single species of marine mammals. Table 2 shows the different categories assigned in IUCN Red Listing for humpback whales (Megaptera novaeangliae) and bottlenose dolphins (Tursiops truncatus), two of the more commonly studied marine mammal species. While both species are globally assessed as Least Concern, both have subpopulations listed in elevated extinction risk categories (as Vulnerable, Endangered, and even Critically Endangered). Depending on how global criteria such as that for EBSAs and KBAs are applied, and at what scale, careful attention will be required to ensure these critical subpopulations are not overlooked. It is noted that the broadening of KBA criterion A from threatened species to threatened taxa should help facilitate inclusion of IMMAs.
Examples of national processes to identify areas important to marine mammals
A map of important areas for humpback whale populations in Australia (Figure 2 ) illustrates an ongoing national assessment. Coined 'Biologically Important Areas' (BIAs), they have been mapped separately for different marine mammal and other species (Brettell, 2013) . Recovery plans for the Australian populations of humpback whale outline the key identified threats and other potential threats that could affect this species, and include actions that could be used to abate threats and promote recovery, including protection of critical habitat (Department of the Environment and Heritage, 2005) . For example, identified threats in Australia include resumption of commercial whaling and/or the expansion of scientific whaling, natural predation on calves, and anthropogenic impacts resulting in habitat degradation (Australia Government Department of Environment, 2014). Potential threats include those associated with the impacts of climate and oceanographic change on habitat and food availability as well as impacts from overfishing of prey. As a means of advancing IMMAs, it could be useful to assess the spatial relationship of these different threats to distinct species populations around the coast of Australia.
The United States has also been identifying areas important for cetaceans through the Biologically Important Areas (BIA) component of the Cetacean and Sound Mapping (CetMap) project (CetMap, 2014) . The purpose of this work is to complement quantitative density and distribution maps by identifying areas where it is known that cetaceans (populations or species) are congregating for various behavioural reasons or because of range limitations. Written documentation, accompanying maps, and metadata are required for the descriptions of BIAs, allowing public review that can help ensure the best available science and expert input has been used. In CetMap, modelling has been used to improve understanding of cetacean density and distribution in the US Exclusive Economic Zone. This approach, which allows for inclusion of areas where data may be limited, can provide additional understanding of potential human/cetacean interactions. While this work has been focused on cetaceans, the methods can be applied to other marine mammals.
Threats have not been explicitly overlaid with the above important biological areas, but generating such a layer could assist with prioritization and consideration of which actions would be implemented for protection. In the case of highly mobile marine species, place-based conservation mechanisms such as protected areas is just one of a suite of suitable options. Subsequently matching the locations of key life-history stages, as identified in an IMMA process, with key threats allows for the provision of protection via threat abatement, which goes beyond the establishment of boundaries on a map, and can help address threats to marine mammals in an integrated and proactive approach.
Global criteria suites
Criteria used to identify important spatial areas for the safeguarding of biodiversity have been developed and applied by the conservation community and governments for some time.
Criteria can be applied to protect single species or a combination of species. Each criteria system comes with its own underlying set of assumptions concerning application. World Heritage Areas, for example, rely upon separate sets of natural and cultural criteria to identify areas of 'Outstanding Universal Value ' (World Heritage Center, 1975) . While global in scope, the World Heritage Convention has not, to date, been applied in marine areas beyond national jurisdiction (ABNJ). Some criteria systems apply only to specific taxa Ramsar, 1999) . They can be adapted to identify important areas at the global scale as well as regionally and nationally; for example, BirdLife International has more than 100 national and regional inventories (BirdLife International, 2014) . Criteria are used in the first instance to identify areas that meet a certain threshold; they can then be utilized as a data layer in subsequent conservation planning to help make decisions about which areas should receive priority for protection, and through which management intervention. Within the marine context, some sets of criteria have been designed with sector-specific activities in mind; e.g. 'Vulnerable Marine Ecosystems' (VMEs) in the context of bottom fisheries in the high seas (Food and Agriculture Organization of the United Nations, 2009), or 'Particularly Sensitive Sea Areas' (PSSAs) in the context of shipping (International Maritime Organization, 2005) . Often the criteria are quite broad and diverse, and of these, the CBD's EBSA criteria are arguably the broadest, with some described EBSAs containing oceanic sub-basins as large as the Amazon rain forest . It has been argued that identifying broad-scale areas allows for a suite of management measures to be applied within them (Weaver and Johnson, 2012) . However, management actions that are feasible for these vast scales are limited and would not, presumably, include stringent MPAs.
Ecologically or Biologically Significant Areas
Ecologically or Biologically Significant Areas were initially a response to the call to address marine biodiversity in the 'open ocean and deep sea' which largely falls outside the limits of national jurisdiction (Ardron et al., 2009) . In 2006, an expert meeting of the CBD was held to review criteria that could be used for identifying EBSAs, which were clearly de-linked from MPAs. Table 3 is taken from the background paper drafted for that expert meeting (Dearden and Topelko, 2005 ; references from Table 3 are found in the original paper). The table, slightly modified and republished by the CBD (2005), lists 27 consolidated criteria as derived from a review of 20 sources or classification systems developed to identify candidate sites for MPAs. Using insights and lessons learnt from the application of these different sets of criteria, over the course of subsequent meetings with experts and negotiations at CBD Conferences of Parties, these multiple sets of criteria were reviewed and revised into the existing set of seven EBSA site criteria. These include (adapted from CBD, 2008, Annex I):
1. Uniqueness or rarity 2. Special importance for life history of species 3. Importance for threatened, endangered or declining species and/or habitats 4. Vulnerability, fragility, sensitivity, slow recovery 5. Biological productivity 6. Biological diversity 7. Naturalness
The extent of the various criteria systems feeding into the EBSA process speaks to the breadth of the criteria that emerged to guide the identification of these marine areas in need of enhanced protection, though not exclusively spatial protection (CBD, 2010) . The EBSA criteria, as well as criteria to guide the development of MPA networks, were adopted at the 9th CBD Conference of Parties in 2008 (CBD, 2008, Annexes I and II) . The EBSA approach has been expanded beyond its original intent and is now also used to support the identification of areas within national jurisdiction, thus enabling developing countries to utilize the process to help achieve CBD National Biodiversity Strategies and Action Plans; report progress on the 'Aichi Targets' (particularly Target 11, regarding protected areas); reinforce and promote the status of national protected areas; and provide access to international funding for site-based conservation and spatial conservation planning initiatives . There has been a number of significant milestones in the identification of EBSAs around the world through regional workshops organized by the CBD Secretariat and attended by State nominated experts. However, challenges remain in the timely dissemination of information and results to CBD Parties, the repeatability of the expert workshop approach, and whether management considerations in these identified sites will be taken up by other global, but sector-specific, classifications (e.g. PSSAs regarding shipping, VMEs regarding bottom fisheries, and Areas of Particular Environmental Interest (APEIs) concerning mining) (Clark et al., 2014; Dunn et al., 2014) . Regardless, the transdisciplinary insights and goodwill gained from this process to date have been invaluable, and the ongoing identification of EBSAs provides an ideal basis upon which to consider IMMAs. In summary, EBSAs demonstrate the following strengths and limitations:
Strengths.
• The seven EBSA criteria were derived from a wide range of criteria developed specifically for application in the marine environment. Thus, EBSA criteria have included from the outset some of the specific issues associated with conservation in the marine realm.
• EBSA criteria were sourced from other marine-specific suites of criteria used at the global level (such as Particularly Sensitive Sea Areas), regional level (such as Specially Protected Areas of Mediterranean Interest), the national level (e.g. nationally important marine nature conservation features and areas in the UK), and sub-national level (e.g. Australia's nine criteria used for identifying MPAs in New South Wales; criteria used for a network of MPAs in the Gulf of Maine).
• The source classification systems from which EBSA criteria were derived had already been reviewed and agreed upon by numerous experts, organizations, and government agencies.
• EBSA criteria are sufficiently broad to provide a suitably flexible basis allowing for the identification of marine habitats and ecological processes that underpin the health and viability of a wide range of marine taxa, including marine mammal species and their populations.
• EBSA criteria have been adopted at the international level by Parties to the CBD, a global treaty with near-universal acceptance (194 parties), which is critical for political acceptance of their use nationally, regionally, and internationally. Limitations.
• Like any broad classification system, the lack of EBSA specificity requires further refinement for their application in the case of specific taxa; e.g. identifying IMMAs.
• Thresholds for the EBSA criteria do not exist. While this circumvents the data-driven requirements of KBAs, in the qualitative ranking approach used for EBSAs, meeting one criterion is sufficient for a site to be described as an EBSA. In practice, this has meant that a mix of very large areas, as well as moderate-and small-sized sites, has been described.
• The requirement for EBSAs to be endorsed by Parties to the CBD means the process can be slow; however, this is at the same time a strength in terms of political acceptance once the process is completed.
Key Biodiversity Areas
While EBSAs fall within the realm of the CBD, Key Biodiversity Areas (KBAs) are overseen through a process managed by the IUCN where the criteria are currently undergoing revision. KBAs are sites deemed to contribute significantly to the global persistence of biodiversity and are identified using globally standardized criteria and thresholds (IUCN, 2012 The new IUCN standard for KBAs, including detailed description and rationale for the criteria and quantitative thresholds, will be launched in 2014. A central aim in this process of refining the KBA approach is to ensure that the methodology is pragmatic for conservation practitioners, stakeholders, and end-users while also remaining scientifically rigorous. Testing the criteria and thresholds for marine mammals through the development of IMMAs is seen as a component of the evolving KBA methodology (Langhammer, pers. comm.) .
The new KBA criteria of particular relevance for marine mammals include (A) threatened biodiversity and (D) critical ecological processes. Criterion A includes both threatened taxa and ecosystems. Hence, taxa (both species and subspecies) assessed as globally threatened (CR, EN, or VU) on the IUCN Red List that occur at a site at threshold numbers would trigger KBA status. Criterion D includes demographic aggregations and source populations. Sites where species aggregate in globally significant numbers during key life-history events, such as breeding, spawning, and feeding during migration, would qualify as KBAs.
Using previous KBA iterations, provisional criteria and thresholds for a number of species including marine mammals were identified in the Eastern Tropical Pacific (Edgar et al., 2008a) , Melanesia (Bass et al., 2011) , and the Philippines (Ambal et al., 2012) . Bass et al. (2011) highlighted certain adjustments to the thresholds that allow for appropriate application for widely distributed marine species and provided a framework in the use of the thresholds wherein different sources and types of data may potentially lead to inaccuracies of population estimates. For example, using all records of threatened sea turtles (Critically Endangered and Endangered) in Micronesia resulted in an excessive number of KBAs, however, refining the thresholds to number of breeding females and a threshold of 1% of a genetic stock aggregating at a site resulted in sites that are more appropriate for prioritization processes.
Previous iterations of the KBA criteria (Langhammer et al., 2007; Edgar et al., 2008b) have included threatened species and globally significant congregations. These criteria and their associated thresholds were applied extensively to terrestrial and freshwater systems (Langhammer et al., 2007) , but they required further testing for the marine realm to account for the substantial differences that exist between marine and terrestrial environments; for example, larger size and three-dimensional nature of marine habitats, higher connectivity, a wider range of turnover rates, and more extensive species ranges. There is now a need to test the new proposed KBA thresholds for marine mammals (and other marine taxa), especially under criteria A and D, to ensure that they are practical and reasonable. A key concern is whether the thresholds will result in an appropriate number of sites identified (i.e. not being too lenient or too severe). Rather than using absolute thresholds for number of individuals occurring at a site, the new KBA thresholds for threatened biodiversity will be relative to the total population of the species. For example, a site must have at least X% of the global population of a taxon plus a threshold number of functional reproductive units (to avoid trivial or non-viable sites). The thresholds proposed under criterion D will remain as X% of the global population at the site (Edgar et al., 2008b) , but they still require testing for their practicality and biological relevance.
Constraining the identification of marine KBAs to date has been availability of data on the distribution of, and threats to, taxa (Edgar et al., 2008b) ; and information on key life-history characteristics (e.g. formation of spawning aggregations). The IUCN Red List of Threatened Species provides species-specific information on relative extinction risk in the near future given intrinsic and extrinsic attributes (IUCN, 2001) . The information generated from Red List assessments can be used not only to inform the identification of KBAs, but can also facilitate effective marine testing of the new KBA thresholds and criteria (Edgar et al., 2008b; Edgar and Brooks, 2011 ). An appropriate suite of taxa assessed under IUCN Red List Criteria now exists to help test new KBA methodologies for the Eastern Tropical Pacific Ocean (Polidoro et al., 2012) , and the Mediterranean (Reeves and Notarbartolo di Sciara, 2006; Abdul Malak et al., 2011) , and will soon be available for other areas as well (Dulvy, 2013) . Thus, the use of this updated data can be explored for IMMAs as a means to test the KBA criteria.
In summary, KBAs come with certain strengths and opportunities for refinement:
• KBAs have been used and applied for a number of years by international conservation organizations and partners to identify important areas of biodiversity on land and in freshwater.
• KBA criteria and thresholds have been explored across some marine species groups and for specific taxa. This has provided valuable lessons and demonstrations on how to adjust and modify thresholds. Guidelines exist for the use of KBA criteria, and adapting these for use in IMMAs is plausible.
• KBAs do not rely on government-led consensus-driven decision-making processes, and thus can be identified and confirmed relatively quickly.
Limitations.
• KBA application in the marine realm has to date been limited.
• KBA criteria are designed to be applicable to all taxonomic groups and biomes. It is unclear whether the KBA criteria are adequately comprehensive for marine mammals, i.e. whether there are some types of sites important to the global persistence of marine mammals that would not be identified under the suite of KBA criteria.
• National or regional guidance has not yet been provided even though this is where conservation management decisions are made and actions, such as monitoring and enforcement, are undertaken.
• Marine KBA thresholds have not yet been finalized or tested specifically for marine mammal taxa; however, a process is underway. A challenge is meeting the data requirements for setting and assessing such thresholds.
• No formal review or revision process has been initiated based on field tests in the marine environment and field practitioners have received little guidance on how to modify the thresholds. Further work is required.
CONSIDERATIONS FOR IMPORTANT MARINE MAMMAL AREAS
Determining the criteria for IMMAs should be an iterative process of exploring criteria and, when appropriate, associated thresholds which are flexible to suit subpopulations and geographic variations. A Working Group formed at the 2013 MMPATF workshop suggested the following as a starting point for considering IMMA criteria:
• These draft considerations offer a foundation for further development that, when coupled with a process informed by EBSAs and KBAs, should allow for nesting IMMAs within global criteria and their identified sites. However, while IMMAs might prima facie fit the EBSA criteria, the adoption and implementation of this listing may take some time since EBSAs require inter-governmental acceptance.
As discussed at the 2013 MMPATF workshop, in order to move forward on the agreement of IMMA criteria, it would be advantageous to conduct trials on single and multiple groups of species across the four main marine mammal groups, across different biogeographic regions (the classification of which can remain to be determined), and across the IUCN Red List categories. Though some redundancy in criteria/thresholds among marine mammal species is inevitable, it will nonetheless be necessary to develop such specificity at the trial stage to ensure that life history requirements are met, and in the case of nationally listed species, legal requirements might also be considered. After the consideration of individual trial species, it will then be necessary to see how the use of IMMA criteria could protect multiple species collectively (Corrigan, 2013) .
The selection and management of protected areas requires some attention to threat . Vulnerability to disturbances is a feature of both EBSAs (criterion 4) and KBAs (criterion A); hence, the ultimate identification of IMMAs will require understanding of key threats to marine mammals. In general, these include entanglement in fishing gear, noise, hunting, water pollution, boat strikes, habitat loss, prey source reduction, and climate impacts (Polidoro et al., 2008) . The degree to which any of these threats impacts specific species, particularly at different life-cycle stages, varies. Given the potential for synergistic effects of multiple threats leading to accelerated biodiversity loss and diminished ecosystem functioning, cumulative effects should be considered when possible (Brook et al., 2008; Darling and Cote, 2008; Halpern and Kappel, 2012) .
DISCUSSION: LEARNING FROM EBSAs AND KBAs
Although differences in contexts, key actors, and histories have influenced the development of the EBSA and KBA criteria, both classification systems are grounded in sound science and global collaboration, and their application has been explored at regional and national levels. The overlap between EBSA and KBA criteria (e.g. EBSA Criterion 1 (Uniqueness or rarity) and KBA Criterion A (Threatened Biodiversity)) can be optimally utilized in the development of IMMA criteria. Some of the emerging common themes are described below.
IMMAs and MPAs
Although they have different objectives, both EBSA and KBA approaches have enabled the identification of multiple sites of global significance for biodiversity (International Union for Conservation of Nature (IUCN) and BirdLife International, 2013; Dunn et al., 2014) . However, moving from identification to designation is a long and involved process. In the case of EBSAs, where significant progress has been made in hosting regional workshops resulting in candidate EBSAs, it is not yet clear to what extent these areas will become protected areas. It should not be assumed that all identified IMMAs will become MPAs -nor should they. There are a variety of management responses available. Unfortunately, some MPAs are failing to fully meet conservation objectives, and as identified by Edgar et al. (2014) , there are at least five critical components of MPA design that play a role in the success of a given site. These five elements (and other factors like them) fall outside the scope of the KBA and EBSA criteria, but should come into play when narrowing down the choices for which sites to protect using spatial MPA-like measures.
Scale
Although both EBSAs and KBAs take a global perspective, it is at the regional and national levels where management decisions and actions are usually conducted. Deciding what constitutes 'key' or 'significant' is, in part, a question of scale.
What is significant at a local scale may not be so at a regional or global scale. Similarly, what is identified as globally significant may cover a complete local area, and does not take into account the finer nuances and local subdivisions. To date, the EBSA workshops have been at a broad regional scale, and hence the EBSAs mostly reflect this perspective. However, the range in sizes and detail of delineation varies greatly. Current experience suggests that one size or scale will not 'fit all'. KBA-like thresholds that relate to global populations may need to be re-evaluated at the regional and national scales. As part of the IMMA development process, it will be necessary to compile concrete examples of what 'importance' looks like for representative species, and subpopulations of these species where relevant, such as the Mediterranean short-beaked common dolphin (Delphinus delphis) where the regional Mediterranean population is listed as Endangered (EN) while the global status is listed as Least Concern (LC). Furthermore, regional distributions may vary because of historical anthropogenic pressures (such as whaling or pollution). Could areas that were once important to a species become so again? Will IMMAs only look at what is important to the current populations of animals, or could they also factor in the possibility of population recovery? These questions require consideration.
Expert knowledge
For EBSAs and KBAs alike, networks of professionals, government agencies, academia, and UN organizations have collaborated for several years, during which expert workshops played a central role. Expert workshops will likely also underpin the success of IMMA development. Tapping into the existing network from the EBSA and KBA processes would clearly reduce redundancies and link the Marine Mammal Protected Areas Task Force (MMPATF) and its partners to a wider global community. The EBSA and KBA processes can offer pointers on procedures, such as expert nominations, external review, and perhaps most importantly, how scientists became convinced of the need to engage in a process that many undoubtedly perceived as imperfect and lacking sufficient data. On this last point, it has been the observation of the authors that more data and information are often available than first thought. Individual studies can each feed into creating a coherent whole. For example, Williams et al. (2009) found that more than 6% of the resident killer whale population, listed as threatened by Canadian law, preferentially used a specific site (accounting for less than 1% of the range). When combined with additional studies considering different life-history stages, other species, and threats, a broader picture can emerge.
Thresholds
The complete absence of thresholds for the description of EBSAs has led to a broad set of potential sites which will require further sorting and refinement before appropriate management measures can be determined (Clark et al., 2014) . The subjective approach of EBSAs to date has made some commentators uncomfortable, who point out that most of the ocean could potentially fit one or more of the EBSA criteria. While this fear may be true in principle, practice has not borne it out. Each regional workshop to date has successfully described a host of potential EBSAs, across a variety of locations and scales. Nevertheless, developing IMMA guidance for what constitutes 'important', and at what scale, will be necessary, and in those cases where data are available, thresholds could be a good approach.
As the latest iteration of KBA marine thresholds is still under development, it is hard to say how this will be applicable for the determination of IMMA thresholds. Given their parallel development, it is perhaps most likely that they will each help inform the other. The pros and cons of relative versus absolute thresholds have been discussed in the KBA context. Absolute thresholds were previously used; however, it appears that they will be replaced by relative thresholds based on percentages of actual or estimated populations. In the context of marine mammals, absolute numbers are only sometimes available, and hence relative values would likely be more applicable. However, considering the paucity of data existing across large portions of the marine environment, applying threshold-based criteria to the designation of IMMAs may not be possible for some marine mammal species, and for those with better data, it will still require exploration. A realistic process might involve application of the EBSA criteria tailored to marine mammal specificities and, pending a sufficient level of data availability, the application of KBA criteria and thresholds to determine where IMMAs could qualify as possible 'candidate KBAs' (Marine Mammal Protected Areas Task Force, 2014) .
Learning from the birds
Now considered to fit under the KBA umbrella, IBAs were established before KBAs, through BirdLife International in 1981 (O'Dea et al., 2006 BirdLife International, 2014) and since have been well-received and adopted by the global community. This broad uptake and wide application provide useful guidance for developing IMMAs. IBAs account for about half of current KBA sites (Birdlife International, 2014 ) and the decades of experience that these areas provide have been invaluable to current conservation strategies. IBAs provide some pointers on what can be expected of site-based criteria like EBSAs and KBAs in meeting some of the needs of migratory species. While identifying 'stop-over' and destination sites important to migrating species is one consideration, another is the management of threats throughout the migratory corridors, which requires multi-lateral environmental agreements as well as monitoring and enforcement. KBAs and EBSAs, as place-based identifiers of significant areas needing management actions to sustain biodiversity features, will be limited in their capacity to meet all the life-history requirements of highly migratory marine mammal species. The successful nesting of global, regional, and national IBA criteria and designations suggests a way forward in developing IMMAs, which could likewise be tagged with differing levels of geographic significance.
The IBA process demonstrates the validity, efficiency, and effectiveness of having one institutionalized partnership overseeing management of the IBA database, communications, research, and outreach to partners as well as reviewing and designating or declaring new sites. That said, advancing the development of IMMAs with the broader support of IUCN, the CBD Secretariat, and the scientific, management and policy-development members of the marine mammal and marine conservation community will help ensure IMMAs have acceptance and mechanisms for adoption.
Data variability, collation, and cooperation
Strategies to address variations or gaps in data, such as modelling, have been explored in both EBSA and KBA processes and should inform IMMA development. Extensive effort is under way through the IUCN Marine Biodiversity Unit (MBU: www.sci.odu.edu/gmsa/) to improve coverage of marine data on the Red List, and some regions, such as the Eastern Central Pacific, are ideal locations to apply different suites of criteria to better understand how they overlap. The availability of comprehensive Red List Assessments of complete taxonomic clades (e.g. marine bony and cartilaginous fishes) at biogeographic scales provides an important precedent in what can be achieved through cooperative expert collaboration. Regarding Red List assessments, Bass et al., 2011 recommend testing thresholds first in areas with richer data for later comparison with those in data-poor locations. This kind of insight can be applied to IMMAs given regional variations in the quality of marine mammal data. Furthermore, global initiatives such as the MBU and OBIS SEAMAP, a database hosting and making available an increasing number of marine mammal datasets (Halpin et al., 2006) , is likely to significantly improve the task of sharing and taking advantage of existing marine mammal ecological data, as well as for other marine taxa.
Dynamic management
One advantage in using global classification criteria is that they help categorize the vast expanse of the ocean into manageable spaces for defining further action/management. Although EBSAs are intentionally broad in their intent, and KBAs are arguably more focused, both create boundaries within which additional management and research actions can be determined. However, the boundaries themselves may be difficult to justify, particularly in a fluid environment where seasonal variations are coupled with a changing climate. The open ocean poses a challenge to those approaches that assume static boundaries typically used for nearshore or terrestrial protected areas. In the pelagic realm frequented by cetaceans, it is likely that at least in some instances site-based conservation approaches are not going to be sufficient, or even suitable. However, IMMAs, being a new development, provide an opportunity to explore how static notions of MPAs can merge with more flexible modern management interventions, supporting 'dynamic ocean management' (Game et al., 2009; Hobday et al., 2014) . Various data streams, such as from tracking and remote sensing technologies, could conceivably be fused together to support near real-time decision-making on where a given IMMA is and in which direction it is headed.
The development of IMMAs could thereby draw upon, and advance, existing global processes. Based on the success of IBAs, there is certainly optimism for what a species-focused approach, such as IMMAs, could in the future achieve. However, when compared with seabird data, this optimism is tempered with the sobering reality that marine mammal data, though better than for many other marine species, are still patchy, inconsistently collected, and not yet aggregated into a global repository (such as the Seabird Tracking Database: www.seabirdtracking.org). There is still some distance to go before dynamic IMMAs would be so accessible.
Integrating EBSAs, KBAs, and IMMAs
It is anticipated that IMMAs would nest fully within what would constitute an EBSA, and either fully or at least to a large degree within KBAs -acknowledging that those thresholds are still under development. However, in practice, it is likely that given regional/local knowledge and expertise, many IMMAs could be identified before being officially recognized by either one of these global designations. In the end, though, IMMAs, KBAs, and EBSAs should be seen as complementary and mutually supportive. Through the systematic analysis of global and regional datasets and through the application of quantitative criteria and thresholds that are transparent and repeatable, new sites that contribute significantly to the global persistence of marine mammal biodiversity will likely be identified by all three. On the contrary, without IMMAs, some places important to marine mammals would likely be overlooked by these generalized global criteria systems. The development of IMMA criteria, therefore, remains pertinent and timely. The challenges ahead, as outlined in this paper, are formidable but not insurmountable.
